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r^cHi 
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R 3> X^R3 

^2 ( 57 ) Abstract: Novel £ -latcam compounds represented by the following general formula (I) or pharmaceutical^ acceptable salts 
^ thereof which are useful as serum cholesterol- lowering agents: (I) wherein Ai, A 3 and A« represent each hydrogen, halogeno, Ci. 5 
alkyl, alkoxy, -COOR|, a group represented by the following general formula (b): (b) (wherein Ri represents hydrogen or Ci. 5 
O alkyl), or a group represented by the following general formula (a): (a) [wherein R 2 represents -CH 2 OH, -CH 2 OC(0)-Rx or -C0 2 -Ri; 
^ R 3 represents -OH or -OC(0)-Ri; R4 represents -(CH 2 ) k R 5 (CH 2 ) r (wherein k and 1 are each 0 or an integer of 1 or above provided 
© that k+1 is an integer not more than 10; and R 5 represents a single bond, -CH=CH-, -OCH 2 -, 



o 



wo 02/066464 ai i mil iniidi ii nun 11111 mi i ii in inn urn mil inn inn ill! limn mi mi mi 



WO 02/066464 Al I Dill ID1I1II II llllll IIHI llll I H III IH1I lllll IIIII Iffll Hill llll IIIIID llll IIII OH 



carbonyl or -CH(OH)-); provided that at least one of Aj, A 3 and A4 is a group represented by the above formula (a); A 2 represents 
C1.5 alkyl, C1.5 alkoxy, C1.5 alkenyl, C1.5 hydroxyalkyl or C1.5 carbonylalkyl; and n, p, q and r are each an integer of 0, 1 or 2. 
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(5*tf N R »fcfc Ci~c.©7A*;H-e<feS.) 

Tf^rSx Xtt*^ ( a) : 



( a ) 



-RT o R2 
CSt^s R*fcfc- CH:OH 



-CHtOC (O) -RtSXtt-CO 



«-RiaSs Rjft-OHSJlli-O C (0) -Rig, R.tt- (CH 
i) k Ri(CH>)i- (fiU, kt lttOXIilWJ:0S»T-fet), k + 
1 it 1 0 WT<Dfi»T-5fe 3o)x SfeR.li^^iil.^ #Ja^, -C 
H = CH-, -OCH*-, = C H (OH)-Tffe 

a.D -e 5* -r as -c- & d * Ai, ajSv A«©v\-rnii» 1 ^tte^riiB ( 

a) 3iT-^TS"Cfe So 

* ;u # =. ;i/ t ;i/ * ;i/ S3 T* & * . 
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UlttttS^tlT^S Lipid Research Clinics Progra 

m. , J. Am. Med. Assoc. , 1984,251, 35i;&tf365)o HMG-CoAS7cBlli§ 

(#l£fc£^ Mevacor in Physician's Desk Reference, 49th ED, Medi 
cal Economics Date Production Company, 1995, 1584) e ZL(Dtzti>^ 

•■&4&#«£<**fO*a M.A.Farboodniay Jahromi et al., 

J. Nat. Prod. , 1993, 56, 989., K.R.Price, The Chemistry and Biologi 
cal Significance of Saponons in Foods and Feeding Stuffs. CRC 
Critical Reviews in Food Science and Nutrition, CRC Press, 1987, 
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3 1/ D— ;i/£{gT£-B:3 /? - 7 ^ * Afc-&!fej&$B££;h,T V^ 3 ( 
00*. « N S.B.Rosenblum et al. , J. Med. Chem. ,1998,41,973, B.Ram et 
al., Indian J. Chem., 1990, 29B, 1134. * )V Z *tUSP498,3597) 0 

>^&^r£gfcK 0- 7)\,>? u >Wi&<&i££ & t>> IT H £ il o t Si © 
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-fl^ftk^ 0--7^*A$iS§i;^< o fro 18 h £ -O-m-grZ -fr & 

aro et al., Bioorg. Med. Chem. Lett. , 1998,8, 313) 0 bfrbs ^ □ & 

£ ft ® £\ £ o<b /^jn^g -ra ^ n *>^— -et <t t> <g 
;nK4zffiW^fflfrM^-rs c: tfr^&^tiSo ft ffl SB & # /Jn ji§ ± & 

/^Mo^Kiftffl uts assets fcgv^ffitt**?-* ca^^sTfe 



WO 02/066464 PCT/JP02/01481 
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r a Rnr&t4#^*:#> s /M» t? « jr & n -*\ 'j>i±^fct3^jD 

* A « jft ^ ;i/ ri S/jjr-^fc J; Sftl&s » X B: « * fc: J: 3 in * # # £ 
C -ISMteSfl^* ft 3 Jfli»a D— ; W& T &1 £ ii& 1" 3 

3 h> f & to t> Jfil ?S 3 D-;i/^T^J h It /? ^ £ a 

£C-lB)»#i:©/w :/»; ? V mm £?Zo 

LT#ffi&C-IB)fot#: CWfctfR.J.Linhardt et al., Tetra 
hedron, 1998,54, 9913, D.E Levy, The Chemistry of C-Glycosides;E 
lsevier Science;0xf ord, 1995. , M.H.D.Postema, C-Glycoside Synth 
esis. CRC Press; Boca Raton, 1995) £ bfc/W 7 V y 

zbx-, (l) /MB # & ?- * ^^--etccfc *ft«ffc&3tt?& 

^^^^ SB§Ha'.hJ§§±J& Id® 2; S c As qrtfetfe D N (2) /JnJ3§ 

^iIT*> #2gR8:£ teffiMtf - =, 9 9 A<fb-&#j&l-3>UTs 

•r^t>*.s #s§bj3& n ftRv-ma, ( i ) : 
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(I) 



*;i/*s Cl~C607^3ir^/S^ -COORu (b): 



H 3 C^CH 3 



( b ) 



T*^f* N ( a ) : 




( a ) 



R4 o 



Riii-CH 2 OHa, -CHzOC (0) -RiSxtt-CO 
Rsli-OHSXIi-0 C (O) -RJ, R4&- (CH 
2 )kR B (CH2) 1 - (<au N ki:liiOXIil^±cDi^f ^Ds k + 
llilOttToSSt&S.)^ ^fcR 6 (i^^§^t s #^^-> -C 
H = C H — s -OCH2-s A;^r;Hxii-CH (OH)-f* 

# 

A 2 fc£ \ Ci-C6©7;v4;i/|, C i~ c 5 ©t;i/:3 3r$/gu Ci~C 
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ft )]/ st? - ;v T * )V m T* & 3 o 

n N p. qMrllO^ 1 X fi 2 £ St.] 

3; # SB bj§ fct > -m&, (I) ^Sftafc^xttlK^ifcfcfrgsb 

#*ffi©«3eas7?a&a. * & # » W a s (i) ts^s^ 

WTfc#fBl?8©<fb£-$j£0!i5s-rs ifis *mwi±z tit £P£££ft£ 

5 



WO 02/066464 PCT/JP02/01481 

( 1 ) ( 4 S*, 3 R*) — 4 — {4— [(2 S, 5 S , 3 R, 4 R, 
6R) - 3, 4, 5-hUth*D^i/-6 - (t h*Dari/^fJV) ^ 

71/ k Kn-2H-t7>-2->f;b] 7 - i - (4-7 71/*- 

u 7 a^-jv) - 3- C 3 - (4-7J^07i=^) 7*nt:;i/] t -e 

(2) (4S*, 3R*) - 4- (4-{[5S, 2 S, 3R, 4R, 
6R) - 3, 4, 5— - ( t K D 3r 3^ 71, ) ^. 
^tFo-2H-t7>-2-'fjl/] 7 3. - ;b) - 1 - ( 4 
-7WD7zz;i/) -3- [3- (4-7;i/tD7xr;i,) 7*0 f 
7V ] T'-tf^S^- 2 

(3) (3S, 2R, 4R, 5R, 6R) —2— [(4— {(4S*, 
3R*) -1- ( 4 - 7 jVtf v 7 - 3- [3 - (4-7 ;i/ ;fr 
n 7 1 - 71/ ) 7-nt;;i/] - 2 - 2f- * V ^-b*^ s> > - 4 - ^ 7b} 7 ^ - 
71/ ) 71/ ] - 4, 5-i^T^^JV^^-^-6- ( T -fe 71/ # ^ >> p< 
3-)\>) ^th*D-2H-t7>-3-^^7-bf-h 

(4 ) (4 S*, 3R*)-4-(4-{[5S, 2R, 3 R, 4R, 
6R) - 3, 4, 5-hUtKn^rS/-6 - (kFD^^^fil/) ^ 
71/ 1: KD-2H-tr^>-2--r;i/] *^7l/} 7 31 - 1 - ( 4 
-^DD^air:;!/) - 3- [3 - (4 - 7;i/^D 7 xr;i/) 7° P tr 
7b] ^S7>- 2 > 

( 5 ) ( 4 S *, 3 R *) - 4- (4 - {[ 5 S , 2 R , 3 R , 4 R , 
6R) - 3, 4, 5-hUth*Ddr$/-6 - ( t h* D dp f ^ 71/ ) ^ . 
7l/tKD-2H-tT7>-2-^;i/] p< 7xrjb) - 1 - (4 
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~* h*r*/7 - 3 - [ 3 - (4 - 7 )V^rU 7 ^-JV) 7 u V. 

;u] TM=$-V^ - 2 

p 

( 6 ) ( 3 S , 2 R, 4 R, 5 Ri 6R)-2-[(4-{(4S*, 
3 R*) -1- ( 4 - ^ h 7 ^-Jl) - 3- [3 - (4-7 
P7i-;w) 7"nt:;i/] - 2-^-^rV7'-tf^^>-4--f;b} 7iz 

(7) (4 S*, 3R*)-4-(4-{[5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-h"Jt pD^pJ/-6 - ( K D # ;u ) ^. 

^tFn-2H-t7>-2Hil'] 7ir;b) - i - (4 

- * - 3- [ 3 - (4-7 7 *.=.)),) rnt 

( 8 ) ( 3 S , 2 R, 4R, 5R, 6R)-2-[(4-{(4S*, 
3R*) -l- ( 4 - ^ ^^7 -3- [3- (4-7fr*n 

7 7 a ^ ;i/ ] - 2- ^-^v^-if^^>-4--r;i/} 7 :n - 

/iO - 4, 5 - *J ? ^ 3- )\, * * *s - 6 - (T'-b^;!/^-^^^ 

( 9 ) (4 S*, 3 R*) - 4- (4 - {( 5 S , 2R, 3R, 4 R, 
6R) - 3, 4, 5-FiJtHDJri/-6 - (h^+>>^f^) ^ 
K D - 2 H- If? >— 2 --f ;W] 7^n;i/) - 1 - 7x 

— ;u-3- [3- (4-7;PtD7i-;v) 7*Dt:;i/] :p-fc?^*;>- 

2 -^-> 

(10) ( 3 S , 2R, 4 R , 5R, 6R) - 2- [(4 - {(4S*, 
3R*) - l-7i-;i/-3 - [3- (4-7;^D7iz;i/) t*D 
KJll - 2 -rfrapy 4 --f M 7xn;u) p<g=-;i/] - 4, 
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5 - V T * ^ )V # * is - 6 i- (7 ^;vth*D- 
2H-t7> - 3 - ;U 7* -fe ^ — h 

( 1 1 ) ( 4 S*, 3 R*) - 4 - ( 4 - {[( 5 S , 2 R, 3 R, 4 
R , 6 R ) • - 3 , 4, 5-hUth'P^^-6 - (tFD+J/^ 

FD-2H-t7>-2-f;v] ^ ? x :r ;u ) - i 

- (4-7;i/^D7x-;i/) -3- [3- (7ix;i/) 7nt;i/] t* 

(12) (4 S*, 3R*) - 4- (4- {[(4 S, 5 S, 2R, 3 
R , 6R) - 3, 4, 5, - FiJt|«n*5/-6 - (tHD^^^f 

t h*D-2H-t7>-2-^;b] 7 x - ;i^) - i 

- ( 4 - d ? x-;i/> - 3- [2 - (4-7;i/tD7x;* 

$/) rc^-;i/] >— 2 -^-> 

. (13) ( 3 S , 2R, 4R, 5R, 6R)-2-[(4-{(4S*, 
3R-) -1- ( 4 - 7)]s*n 7 i~;i/) -3- [2- (4-7;u^- 
D7x/3^>) - 2 -;*-3rVT-tf^$> >- 4 --Ol/} 

;i/) ^<^;v] - 4, 5-^7'-te^;v^-^^-6 - ( ^ -te ^ ;i/ 3- 3r i> 

(14) (4 S*, 3RO - 4- (4 - {[(4S, 5S, 2R, 3 
R , 6R) - 3, 4, 5-hiJtFD*J/-6 - (bFD^J/^ 

■ 

;i/) ^;vt h*P-2H-t:7>-2-^i/] ^ h 7x-;i/) - 

1- (4-7)\stfV7^-)l,) - 3- [3 - (4-7;i/tD7xZ 

;iO 7W)V\ -:r-g?-$?>-2-;a-> 

(15) (4 S *, 3 R*) - 4 - ( 4 - {[( 4 S , 5 S , 2 R , 3 
R , 6R) - 3, 4, 5-M;tKP*3/-6 - (th*D^^>^^ 

;i/) ^tKp-2H-K7>-2-^;v] ^h^s/} 7x_;i/) - 

8 
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1- (4-7;i/tD7i^;i/) - 3- [2 - (4-7;vtD7i;jp 

(16) ( 4 S*, 3 R*) - 4 - (4 - {[( 4 S , 5 S , 2R, 3 
R , 6R) - 3, 4, 5-hUbh*P*$/-6 - (t: H o ^ ^ ^ f 
71/ ) ^Vth'D-2H-i;7>-2-'f;i/] ^b^^>} 7 :c - ;i, - 1 

-y^—jv^^ji~3~ [3- (4 - 7 jb^ - d 7 i-jV) 7*nt*;v] 
7» =$• V > - 2 

(17) ( 2 S , 3 S , 4 R , 5 R , 6R)-6-[4-{(4S*, 
3R*) -1- (4-7;^B7i-;i/) -3- [3- (4-771/:* 

- 3, 4, 5 - h u t k n 1 K d - 2 H - t: v > 

— 2-*;i/^?>^ 

1 

(18) 2 - {4 - [( 4 S*, 3R*) - 4- {[(5S, 2 R , 3 
R, 4R, 6 R ) - 3, 4, 5-bUfcl*n*3/-6- ( t K n * 2/ 
p< ^71/ t h*o-2H-t7>-2--f Jl/] ^ ^71/} 7 1 - 

3- [3- ( 4 - a 7 x — ji,) yn\^j]y3 -2-**-v7-&?- 

(19) 2-{4 - [( 4 S*, 3 R*) - 4 - {[ (5S, 2 R, 3 R , 
4R, 6R) - 3, 4, 5~h'Jth*n^2/-6 - (tFD+i/^f 

■ 

jv) ^.;i/b h'D-2H-t7>-2--f;i/] *^-7V} 7:t^7i/-3- 

[ 3 - (4-7 7l/^D7ir:;i/) 7n 2 - t^V7-(ff 

7i;^i/}-2-^^;i/7DKt>il 

(20) 2 - {4 - [( 4 S*, 3 R*) - 4- {[( 5 S , 2 R , 3 
R, 4R, 6R) - 3, 4, 5-h'7fcKD^>-6- (hh'D^>> 
^ ^;vt FD-2H-t7>-2--fJl/] ^ 3^71/} 7 :n -71/- 
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3 - [3 - { 4 - * 3- * =.)],) ^Dt;i/] - 2 - t + VT-t?^^ 

(21) 2 - {4 - [( 4 S *, 3 R*) - 4- {[(5S, 2 R, 3 
R, 4 R , 6R) - 3, 4, 5-h'Jth*P^ri/-6 - (tHD+J/ 

t Fn-2H-^7>-2-^;i/] ^ 7 ^ - - 

3 - [3 - (4-^f;i/7iz;i/) 7Dtjb] - 2- ^^VT-b*^^ 

(22) (4S, 3R) - 3- [(3S) - 3- (4-7M07x 

-;i/) - 3 - t k d ^ s^t-d t:;i/- 4 - ( 4 - {[( 2 s , 5 s , 3 R , 

4R, 6R) - 3, 4, 5-hUt ( h b* D 3^ ^ 

;i/) ^bFD-2H-t:7>-2-'f;i/] j*^;!/} y^.-ju) -1 

- (4-7;i/^D7oc-;i/) ^-1f^^>-2-^-> 

(23) (4S, 3R) - 3- C(3S) - 3- (4-7Jl*V7x 
- tr;i/] - 4- (4 - {[( 2 S , 5S, 3 

R, 4R, 6R) - 3, 4, 5 - h 'j t FD*J/- 6 - (bh*p^^ 

/^•;i/) t N-2H-f 7 >-2-^b] ^ ^ - ;u ) 

- 1 - 7^-;i/7'-k*^-^> - 2 - t}-> 

(24) ( 4 S , 3R) - 3- C(3S) - 3- (4-7i^D7i 
-;i/) -3-tFn+i/7 , nb;v] - 4- (4 - {[(2S, 5 S , 3 
R, 4R, 6R) - 3, 4, 5-MJfcb*D3^>-6- ( fc: b* n ^ $/ 

-1- ( 4 ~ * 3- )l? 31 - 2 - 

(25) ( 4 S , 3R)-4-(4-{[(5S, 2R/3R, 4 R, 
6R) - 3, 4, 5 - hijt FP + S'-e - (t:Kndr^p<^;v) ^ 

;bfch*n-2H-t^^>-2-^;i/] 7x-ji/) - 1 - (4 

10 
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-7jl/^D7i-JV) -3- [3- ( 4 - 7J)/#V 7 7Dt 

(26) (4S, 3R) - 4 - (4 - {[(,2 S , 5 S , 3R, 4 R, 
6R) - 3, 4, 5-mtFO*^-6 - (th*P^r^p<^;b) ^ 
;i/t b'P-'2H-l^7>-2-'f;v] 7ir;v) -1- (4 
-7;i/^D7iz;v) - 3- [3- (4-7;^D7xr;i/) -3- 

(27) (4 S , 3R)-4-(4-{[(2S, 5S, 3 R, 4R, 
6R) - 3, 4, 5-h'JkFn^i/-6 - (t KP + i'^f ^ 

h*p-2H-b*^>-2--f;v] ^ y x.^;]/) - l - y x. 

- ;i/ - 3 - [3- ( 4 -7;i/2}"D 7 i-^) - 3 V7n If 

« 

(28) ( 4 S , 3 R) - 4- (4 - {[( 2.S , 5S, 3R, 4R, 
6R) - 3, 4, 5-HJhfDiri/-6 - ( fc K d * * ^ ;b ) ^ 
JPtFD-2H-t7>-2-^;H 7 x - ;u ) -1- (4 

f;i/7 x.^;i/) -3- [3- (4 -y y j^-jv) -3-3- 

(29) 4 - C(4S, 3R) - 3- C(3S) - 3- (4 -yjV^r 
D7x-;i/) - 3 - t: h* O 7* D £ ;V] - 4- (4 - {[ ( 2 S , 5 
S , 3R, 4R, 6R) - 3, 4, 5-h>JhKP= 3 lri'-6- (kF 

(30) 4 — .[(4 S , . 3 R ) - 4- (4 - {[( 2 S , 5S, 3R, 
4 R , 6R) - 3, 4, 5-F'Jt KD*j/-6 - (hFP#J/^f 
;i/) ^VtFD-2H-lf7>-2-^V] 7x.n;i/) -3 

11 



WO 02/066464 PCT/JP02/01481 

- [3 - (4 - 7 7 -3-t^V7"DKJV] - 2- 3- 

(31) 4 - [( 4 S , 3R) - 4- (4 - {[( 2 S , 5 S , 3 R , 
4 R , 6R) -3, 4, 5-b>;tFn3^>-6- (th'o^iy^^ 

71/ ) ^;vtKD-2H-fc:^>-2--f;i/] 7 ^-)\,) - 3 

- [3 - (4-7;i/^-D7i^;i/) /Dt;i/] - 2- ^-drVT-t?^^ 

(32) 3 - C(2E) - 3- ( 4 - 7 u 7 * - fr) - 2- 7° 
d^-JUl (4 S , 3R) - 4 - ( 4 - {[( 2 S , 5 S , 3R, 4 R, 
6R) - 3, 4, 5-hUbKD3r*>-6 - ( t K n * i/ p< 3^ ;u ) ^ 

;i/bh*n-2H-t:^>-2--f;i/] * ?-7i/} 7i_^) -1- (4 

-7 7 •r J g?-iS>-2-#> 

(33) (4S, 3R)-4-{4-[(2S, 5S, 3 R , 4R, 
6R) - 3, 4, 5-h»;fcKP3f$/-6 - (th*D^<>^^) ^ 

71/ fc Fd-2H~i^7>-2-^v] 7 3. -71/} - 1 - ( 4 
D7xx;i/) -3- [3- (4-7^*D7xr;v) 7dk;1/] 7*-t? 
5^i?>-2-3-> 

(34) ( 4 S , 3R) - 4 - {4 - [( 2 S , 5 S , 3 R , 4 R, 
6R) - 3, 4, 5, - - (t h'D^i'^f 
A;i/kFD-2H-K7>-2-'fM 7 :c — 71/ } - 1 - (4-7 71/ 
tn7ir;i/) -3 - [3- (4-7JWn7xz;v) - 3 - 3- ^ v 

(35) (4S, 3R) - 3- C(3S) - 3- (4-7;^D7x 
-71/) - 3- t h'D#>>7Dt;i/] - 4- {4 - [ ( 2 S , 5 S , 3 
R > 4 R , 6R) - 3, 4, 5 - h 'J t l«D*J/-6 - (tf'D^>> 
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p<^-;i/) b h-D-2fi-t7>-2--f;i/] y^-ji} - i - ( 
4-7;i/^D7i-;v) -y - 2 - 

(36) (4S, 3R) - 3- [( 3 S ) - 3- (4-7;^D7i 
^;iO — 3 — k Fo^^T'nt!;!/] - 4 - { 4 - [( 2 S , 5 S , 3 
R, 4R, 6R) - 3, 4, 5-hDt:b*D3^>-6 - ( t K n ^ 

(37) (3R, 4R) - 3- [(3S) - 3- ( 4 - 7 V 7 x. 
-;V) - 3- th*P^r$/7-Dt:;b] - 4- [( 2 S , 5S, 3 R , 4 
R, 6R) - 3, 4, 5-hUfcFn3f^-6 - ( t h'D^i/^^ 
/I/) ^kHD-2H-K7>-2->f;i/] - 1 -7 ^ — )V T M *J 
>- 2 

(38) (4S, 3R) - 3- [(3S) - 3- { 4 - 7 K it u 7 x. 

» 

-;V) -3-t KD^i/rnii;!/] -1- (4 - {[( 2 S , 5S, 3 
R , 4R, 6R) - 3, 4, 5 - ^ 'J t h' n ^ i/ - 6 - ( t: b* p dr >> 

^ ^;i/) ^;vt FD-2H-t7>-2->f ^ 7 ^ - ;i/) 

-4- (4-7;vtD7iz;b) 7'-lf^-^>-2-^-> 

(39) (4S, 3R) - 3- [(3S) - 3- (4 - {[(2S, 5 
S, 3R, 4R, 6R) - 3, 4, 5 - MJ t PD*J/ - 6 - (tF 

p * ) h*n-2H-t:7>-2--f;i/] 7 x 

-;v) - 3- tl«D^j/7Dtji/] - l~^^-;i/-4 - (4-7;i/ 

^- p 7 x — ;i/ ) 2 

(40) ( 3 R*, 4 R*) - 4-(4-{[(5S, 2R, 3R, 4 
R, 6R) - 3, 4, B-h!)tFD*J/-6- (b h'D^^^f 

;i/) ^hfD-2H-t7>-2-'f;H 7x-;i/) - 3 
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(4 1) 3 - <(3S) - 3- t FDdr^-3-7i-j^Dtjl) 

(4S, 3R) - 4- (4-{((5S, 3R, 4R, 6R) - 3, 4, 
5-hUtKo^rJ/-6 - ( t h* d * > * ) ^tFn-2H- 

2 -^-> 

(42) 4- [3- (3S) -3- (4 -7;i/^*D 7 x-;p) -3 
-tFnap>>7 , DKjl/](4S ) 3R) - 4- (4 - {( 2 S , 5 S , 
3R, 4R, 6R) - 3, 4, 5 - h "Jt Kd*J/-6 - (hFD + 

(43) 4 - (4 - {(5S, 2R, 3 R , 4R, 6 R) - 3, 4, 
5- hu t b*D^i/-6 - (tKn^ri'^f;!/) ^;i/th*n-2H- 
tr^>-2--r;u] p<^-;i,} 7 ^ (4S, 3R) -1- ( 4 - 
^^;i^7ai-;i/) - 3- [3 - (4-7;i/^0 7i7^ri/) 

(44) 3 - (3-7i-A7Dt;i-) ( 4 S , 3R) - 4- (4 

- { ( 5 S , 3 R , 4 R , 6R) - 3, 4, 5-MJt|fp*^-6 

- (t h'D^e/^f;v) Fd-2H-^7> - 2 ;v] 

(45) (4S, 3R) - 3- [(3S) - 3- (4-7MD7i 
-;i/) - 3 - tl K Pdr^7*D tr;i/] - 4 -' ( 4 - {[( 2 S , 5 S , 3 
R, 4R, 6R) - 3, 4, 5 - h >J t Fb*J/-6 - ( t f* o * 

^ 3^1/) ^JV b FP-2H-K7>-2-^^] a:^ >} 7 x ^ ;i/ - 
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- 3- tKn^i/7'Dt;i/] - 4- (4 - {[(2S, 5 S , 3 
R , 4R, 6R) - 3, 4, 5 - h 'J k h*D#J/ - 6 - (hFn^i' 

* 3- )]/ ) ^71/ tFn-2H-K7>-2-^l/] if 7x-;i,- 

(47) ( 4 S , 3R) - 3- C(3S) - 3- (4-7 71/^D7x 
^7V) -3-tFD^i/7Dt;i/] - 4- (4 - {[(2S, 5 S, 3 
R, 4 R , 6R) - 3, 4, 5-hUbKD^r^-6 - ( h h* n ^ 2/ 

* f )V) ^jv b h*D-2H-tf^>-2-^;b] - 1 -7d^>-3 
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R, 4 R , 6R) - 3, 4, 5 - h 'j k |« D^J/ - 6 - ( h* p 

f »/) t ( ? D-2H-k7>-2-^l/j 7"D 7 -c - ;i/ 

-1- ( 4 - 7 71/ # D 7 x n ;i, ) 7 ? -if^-^>-2-^> 

(49) 3 - ((3S) - {4 - [(2S, 5S, 3 R, 4 R , 6 
R) ~3, 4, 5-hUth*n^>>-6- (th*D^i/^^;i/) 

b Fn-2H-k7>-2-^M 7 x - - 3- kKD + i/7D 

hr;i/)-(4S, 3R) -l, 4-trx ( 4 - d 7 x ~;i/) 

(50) ( 4 S , 3R) - 3- [(3S) - 3- (4-7WD7i 
-7U) - 3 - fc h* D^ < >7*D £71/] - 4- (4 - {[( 2 S, 5 S , 3 
R , 4R, 6R) - 3, 4, 5 - h 'J k Kn^i/ - 6 - ( fc K n * */ 
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> - 2 - * > 

(52) ( 4 S , 3 R) - 3- [(3S) - 3- ( 4 - 7 >V*V 7 

- 3 - b H D ^r>>7*D b;i/] - 4- (4 - {[(2S, 5S, 3 
R , 4R, 6R) - 3, 4, 5-hUbHndf$/-6- ( b K D 3=-> 

^ tFD-2H-t7>-2--f -l - y^- > - 4 - 
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(53) ( 4 S , 3R) - 3- C(3S) - 3- (4-7;i/tD7i 
-;b) - 3 - b h'D*^7D^] - 4- (4 - {[( 2 S , 5S, 3 
R, 4R, 6R) - 3,4, 5 - b >J k FD^i/ - 6 - (tFn^<> 

b h*o-2H-bv>-2--f;i/] 7xr;b- 
1- ( 4 - 7^V^"D 7 i-JV) T-l?5 L ^>-2-^> 

(54) (4S, 3R) - 3- C(3S) - 3- (4-7jV*V7x. 
-;i/) — 3 — b K U^ri/7-u b;i/] - 4- (4 - {[(2S, 5S, 3 
R, 4R, 6R) - 3, 4, 5-hUb|*D3rS/-6- ( b h* P ^ 

^^•;v) Kn-2H-b7>-2--f;i/] -l-^>^>-5 

)]/} 7 jV - 1 - (4-7il/^D7i;jb) 7^ -fe* ^ > - 2 - 
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(55) (4 S, 3 R) - 3- [(3S) - 3- (4-7 ;i^D 7* 
=.)]/) -3-th* D 7*D t;i/] - 4- (4 - {[(2S, 5 S , 3 
R, 4 R , 6R) - 3, 4, 5-hUbh*D^^-6 - (fcKD^^ 

- 1 - (4-7;i/tD7x-;v) T-tf-^^y - 2 - ^ > 

(56) ( 4 S , 3R) - 3- [(3S) - 3- (4-7WP7i 
-;i/) - 3 - t FP=3r^7D t;i/] - 4- (4 - {[( 2 S , 5S, 3 
R, 4 R , 6R) - 3, 4, 5 - h ij t Kn*j/- 6 - (tFP^i' 

h'D-2H-^7>-2--f;i/] 3i^;i/-2--r;i/} 

(57) (4S, 3R) - 3- C(3S) - 3- (4-7WP7x 
-;V) - 3 - t K P ^^7p t;i/] - 4- (4 - {[( 2 S , 5S, 3 
R, 4 R , 6 R ) - 3, 4, 5-hUbh*D^^-6 - (tpD^-i/ 

* ^;i/) 1 F*D-2H-t7>-2-^;H 2 - w 

7 ^ - ;i/ - 1 - (4-^fJl/7i=;V) 7* ^- > - 2 - ^-> 

(58) (4S, 3R) - 3- [(3S) -.3 - (4-7;i/^D7x 
-;V) - 3 - t F n^^>7*P t;i/] - 4- (4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R) - 3, 4, 5-hUth*D^r->-6 - (XJVtf* 

SO ^i/kh*n-2H-t7>-2-'f;i/] oi7 c -;i/-2-'f;i/} 7 ^ 

(7z^;i/) 2 

IS JK © 13 ^ © & £ <b ilr tl ic: ^ v% T & ft m tS 14 # i: b T U tz frs& 
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A* 00 
(R3)n 

(19-1) 



1) 

(R3)" (21-1) 



A3 



o o 



(21-2) \=^(R3)n 



(R 3 )n^= 
(21-3) 



OH O 



A4« 



A3 V" V ^ 
^j^V^R 8 (R 3 )n<= 



NH 2 



OH O 





(21-5) 



(R3)n 



(21-3) 




(21-6) 



(R 3 )n 




(R3)n 
(21-7) ^ = ^( R 3)" 



1) 



2) 



(R 3 )ri 



* X (R 3 )n 



(19-5) 

a 4 \ /?-7^Mb 



(21-8) x = ;x (R3)n 



(12-1) 




2) 



(19-5) 



>==^(R 3 )n 
R 7 ( /In > 

R *Yr* R? HN O ' 




(R 3 )n /~\ A * 

(21-9) \=^(R 3 )n 



?7 



or 

A, (R 3 )n u 




(R3)n 



a 4s r 3s r 4n p> q> r s z itmmtm u-e& t> s r 8 {±-ch = 

CH 2 XH:-CH 2 OHs 7? 5 <,- k it 1 J&l±<Z)»ft N lttOXttU 
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^^tD — Jl'&Affi^ A ^ £ — & It £ ^ A 7s $ — ft -5 JJ^K 

^^^^ — <§c 3 E^ocDJ^ti^ltN 0. 5 %3 o— 
fflJfl (CE-2 N B*^b^) %4BP^#x.feo nv^^a-;v^^ 

f£ffi 1 0 0 gifcb 0. 2mL©h>^ ; ED3^?ftcD^ (MMM) X.l± 

ftfc&H) ^ffl^TifiiJ^bfeo ^ ifcft © $j III fciu i^n 1/7td-^ 

T-^bfeo fts itl~gil 2 i(fi ^6 ^ © IB iHK ^ ti T Sflj-^fc-o^ 
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^13 











3$ -5- 0 ifc 


ifh n x ^ a «— /!✓ 




(m 

> — - 


g/kg) 


(a) 


I u z= r k \ / o / 


2 




q 
o 




7 
• 


J. 6 U 


1 3 








4 




1 5 




2 0 




4 


— 9 1 

jo jl 


2 3 


• 


3 


» 


7 


— 1 7 7 


2 4 




3 




7 


— 1 5 6 


2 8 




3 




7 


- 1 3 0 


3 3 




3 




4 


- 6 7 


3 8 




1.0 




4 


- 2 


4 5 




3 




4 


- 1 3 6 


4 6 




3 




4 


- 1 4 7 


4 9 




1 0 




4. 


- 5 5 


5 6 


• 


0 


• 3 


4 


- 8 4 


5 7 




0 


. 3 


4 


- 8 1 



C -«i©^^f4 ^StiSt* 5 £^ C-71JH (A) j:0-7'j;i- 

h^^^-eCMtS^ll!]^^, Mark von ltzstei 
n£©#& (Org. Lett. ,1999,1,443-446) fcft^ ttlfcKlfc Ufc. 



CH 2 OH 
^ (A) 



No Reaction 



CH 2 OH 

HO v^o 

ho^St^ 

RHAc 



(B) 



CH 2 OH 

H0 V^o 

HO^V^'OH 
RHAc 



+ HO^^^ 
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0. 3 2 unit (1. 6 9 unit/ml 0. 1 %B S Atttf 0 . 5M 



mm 



3 5°C 



i (pD=3) 0. 6ml 



t h 'J >> A^®^ 0 . 6 m 1 x BM 0.32 unit£;!jnx.s 3 5 °C t 



1 4 





m 

2 


4 


6 


.8 


10 


12 


18 


24 


B 


8$ 


79 


68 


57 


• 

50 


45 


40 

• 


22 


.A. 




100 


100 


100 


100 


100 


100 


100 





»J1 ' 
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4 - ( 4 - {C( 5 S , 2R, 3R, 4R, 6R) - 3, 4, 5 - h 

iJkFD*^-6- ( h* P 3r * ^ ;i/ ) ~^;Vt HD-2H-t7 

> - 2 - ^ ;iO 7i^;i/) ( 4 S *, 3 S *) - i- (4-7 

;i/7t-D7ir:;v) -3- C3- ( 4 - 7 ;i/ ^ p 7 i ) 7"Db*;i/D 

7 2 (<b-^^J (2)) 




###1 1 - a : <b^% ( 1 - 4 ) (D&Wu 

(1-2) (5. 37g) OTH F»* ( 7 0 m L) 9 
— BBN (5 0mL N 0. 5M THF*«) *JP^> 5 1$ RS fta Jft jg 

SJ»»4S«**C^3JJ K 3 P 0 4 ( 1 0 mL. 3M zk»«[)* 
Jnx. 1 5 # US JH# L „ c ^ 4 - (t-^^;i/^^^-;i/^u;i/^-^ 
^>^^;w) :7p ^E-o-t? > (3. OlgK PdCl 2 (dppf) ( 
0. 7 3 g) ©DMF mm (1 OOmL) SiDit, 18 mmmW bfco 

£ * » * is » a « * -c & $tn^ 'tffliTie* ufco 

TBAF ( 1 5mL s 1. 0M T HFgi) *fln*x 3 B$IH«#b 

^ts =E5^T?^!)^U*:» #$fcjl£@i£c Lfc&. > U ijffrti^ A7 P 
7^77^ - (W^^^-;i/3i7.^;i/ : ^3rU- > = 1 : 2 ) ICTiWM 
b> 4b (1-4) $3. 5 8 g^ 2 ff S (Jfc* 5 6%) izxmtzo 

Mass (ESI) m/z : 662 (M+H 2 0)+ 

IE (Or) : 3430 cm-* 
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1 H-NMR (CDCl 3 ):2.71(dd,J=8.8,13.2Hzh3.13(dd % J=2. 4, 14. 2Hz ) % 
3.32—3.36(m,2H) x 3.45~3.50(m, lH),3.60~3.74(m,4H).4.48— 4.68( 
m,6H),4.80~4.95(m,4H),7.18~7.37(in,24H) 

#*0y 1 - b : ( 1 - 5 ) CD&f& 

te&90 (1-4) (3. 6 g) O^DD^;i/Agi (2 2. Om 
L) fc N Mn O 2 ( 9 . 6 5 g) §jOi s 2 B$ F^in fflt»«E b fe . Kifo 

( 1 - 5 ) & 3 . 46g (JR^ 9 7%) &ffit&*gil b"tf# feo 
Mass (ESI) m/z : 660 (M+H 2 0)+ 
IR (KBr) : 1692 cm-i 

1 H-NMR (CDCl 3 ):2.77(dd,J=8.8. 14.2Hz),3.16-3.20(maH),3.32 
~3.36(m,2Hh3.49(dt % J=2.0,9.3Hzh3.61~3.66(m s 3HK3.72(t^ J=8. 

8Hz) x 4.46-4.67(m > 4H),4.81~4.97(m,4H),7.18~7.41(m,22H),7.74( 
d,J=8.3HzK9.95(S,lH) 
1b-£W ( 2 ) <D&f& 

♦ 

( I ) (1-5) (3. 4 6 g) © h^x>»» (5 4. 0 

mL) tl/^a7-J/-^ (3. 4 6 g) s h is (M^S)> 
P-7Wn7=iJ> (0. 6 1mL)£flQjt\ 1. 5 ttJIBffllfttJIttE 

(ii) ( i ) -c ft £ ti fc it & m <d v frx-ymm. (54. o mD t 

n B u 3 N (5. lmL) £ in x. £ „ 5 - ( 4 -7;p^D7 x~;p) 

^^•^dijmi. Hg) l 5 p*g in #ft si ^ b & s 

> 

IN H C 1 jgftt ( 1 5 mL) ZMZ, 15 #BBflmbfe. #$SJf £ 
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(III) (II) T-*#£ tifzib&VdlzM e OH : T H F = 5 m L : lm 
LOS^itK 10%Pd-C ( 2 0 0 mg) ^Mtl, JkMHtiHTM 

| j*^;i/*7A^D7f^77'( - ( £ d p * ;i/ a : ^ ^ y — ;u = 1 

0 : 1 ) fc-CJltMbs {b-grtl ( 2 ) S64mg (1R^ 2 6 %) £*#fc 0 
Mass (ESI) m/z : 554 (M+H)+ 
IE (KBr) : 3376, 1737 % 1503, 1218 cm-» 

^-NMR (CD 3 0D):1.82~1.98(m v 4H),2.65~2.78(ni,3H) > 3.09~3.39 
(m,7H),3.64(dcL J=5. 4, 12.2Hz) s 3. 77~3. 81(m, 1HK 4. 94~4. 98(bk 1H), 
6.98~7.05(m,4H),7.18~7.22(m,2H),7.30~7.33(m,4H),7.38(d, J=7. 
8Hz,2H) 

mmm 2 

4 - ( 4 - {C( 5 S , 2 R , 3 R , 4R, 6R) - 3, 4, 5 - h 
'j7tf#«>-6- ( T -fe h 3r ^ ^ ;i/ ) -^bh'D-2H-t:7 

> - 2 - ;io ^^;^} :7 i — ;io ( 4 s*, 3S*) - l- (4-^ 
;i/^-D7^^;i/) - 3- C 3 - (4-7;i/^-D7^^;i/) rntji/) 
T-tf 2 (fl3-&«J (3)) 

OAc 
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<h&® 2 ( 6 0 0 mg) (Dt&fc* f- V > ( 1 1 . OmL) igfttE 
tsN (0. 7 7 m L K Mfoffim (0. 49mL) s DMAP (Mi& 

g) £*nx.. ^iSfc-c i 6NfF^n#bfeo *r *ft jb s as w a *a * t «& # 

<fb-&% ( 3 ) £ 6 0 0 m g (iR^s 7 7%) fcT»fco 
Mass (ESI) m/z : 722 (M+H)+ 
IE (KBr) : 1749. 1506 % 138(M22h 1029 cm-i 

1 H-NME (CDC1 3 ): 1.82-1. 84(nu4HK 1. 93(S, 3Hh 1 . 97(S, 1 . 5Hh 1 . 9 
8(Sa.5HM.99(S,1.5H),2.00(S, 1 . 5H), 2. 02(S, 3Hh 2. 61~2. 64(m, 2 

H),2.79~2.82(mx2H),3.07~3.08(in % lH),3.56-'3.69(in,2H)s4.02~4. 
23(m, 2HK 4. 58(d, J=2. 4Hz), 4.89-4. 95(m, lH),5.03(t, J=9. 3Hz ), 5. 17 

(t, J=9.3Hz),6.90~7.007(m x 4H),7.08~7.12(m,2H)s 7. 18~ 7. 24(au 6 
H) 

■ 

##0iJ 2 : ih&Wi ( 2 - 2 ) co&m 

4- (2, 3, 4, 6 ~=r h =7 - o i? )V - /3 - D - ^;u=J tf 

7;>>;v) ;i/ (it-^m (2-2)) 



(6. 66g) tr-7 8°C-CnBu Li ( 1 0 mL s 1. 57 

m ^*v>mm (xd 



OBn 




2-2 



OH 
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F7^>i;;^;^n;7n> ( I ) ( 7 . 3 1 g) tiTlfe. 

m&L^mx~i&mLfc 0 saET«§fsi, mmm*&®zimizm 

f# t>titz<h&m%:i&<lb* <r V > (2 6 m L ) L, - 5 0 °C"C* 

EtaSiH (0. 8 2 m L) , B F 3 • E t 2 O (0. 33mL) £ Jn 

i. 5 mmmn u^ 0 fiafnsm2k£in;u ii$fta*i#g^ 

3 ) t?»aa L N -fb-£#J( 2-2)1. 48mg (Jfc* 1 5 %)&fffc 0 
IE (KBr) : 3388,1452,1362,1210,1068,1026 ca-i 

1 H-NMR (CDCl 3 ):3.49-3."81(m,4H),4.04~4.96(m, 13H),6.92~6.9 
5(m,2H),7.09~7.76(m,2H) 

3 - a : -fb-^-^I ( 3 - a ) 

4- (2, 3, 4, 6 - 5 s - h 5 - o - - 0 - D - =3 t: 

7 y >>;!/) * h ^r^>^m#^^ ;!/ * ;b (-fb-^^J ( 3 - a )) 



-fb-a-^3 (3- 1) ( 5 5 5 m g ) N ;i/-p-t Kd^>>^>^i 
-h (153mg)> PPh 3 ( 3 9 4 mg) ©THF (5. OmL) 
S«^D IAD (0. 3mL) §an*s 22 B3|ffl8m MffiTii 



OBn 



MeOOC 
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: ^3r1?- > = 1 : 3 ) CtiSl, 4k -&® ( 3 - a) £ 1 8 0 m 
g 2 6%) X-'&tco 

IR (neat) : 1713, 1605s 1434, 1359, 1248, 1164 cn-> 
1 H-NMR (CDCl 3 ):3.49~3.77(m,7H),3.89(s,3H),4.07~4.11(m,lH), 
4^9~4.22(m,lH),4.51~4.60(m,4H),4.82~4.89(m,2H),4.94(s,2H), 
6.87(d,J=8.8Hz,2H),7.15~7.36(m,20H),7.96(d,J=8.8Hz,2H) 

##011 3 - b : ibsm ( 3 - b ) <o^m 



4- (2, 3, 4, 6 -7- h ^ -o -D -tf)\/U V 

;*/))/) * h ^i/^>^;v7;v3- ;i/ (4b-&tJ (3-b)) 



L i A 1 H 4 (10ms) © ;n — f;K5mL) i§ ^ ib£-$J ( 
3 - a) ( 1 8 0 mg) cdcc-t 1 ;!/ (5mL) }gr& £ 0 °C £ T JD x „ 

istt 1 5 fi-mmn bfc&fc* ( 2 . omD, 1 5%7j<igfttb 

* 

U (0. 5mL) %to?Ltc 0 -fe^-r h^It, 3*££&ifit 

bfco ^ac*^U?by;i/*7A^nvh^^7-< — ( ft K :c ;i/ a * 

: > = 1:1) t MF & b N •fb^rtJ (3-b) § 1 6 0 m 

g- (Jfc* 9 3%) "C^feo 
Mass (ESI) m/z : 684 (M+H+Na)+ 
IE (neat) : 3442 cm-* 

1 H-NMR (CDCl 3 ):1.56(s,lH),3.49~3.53(m,lH),3.60~3.77(m,6H), 
4.08~4.12(m,lH),4.20~4.23(m, lH),4.52~4.61(m,6H),4.85(ABq, J= 



OBn 




OH 
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11.2Hz,2H),4.93(s,2H),6.88(d,J=8.8Hz,2H),7.15~7.36(m,22H) 
0%m 3 - c : fbilrtJ (1-14) (D<&f& 

4 - (2,3, 4, 6 - r h7-0-^>i?;v-/3-D-^;i/3 t 

7 y *>;iO ^ox^;!/^ t H Ob^rt) (1-1 4 )) 



(I) C4 - (2, 3, 4, 6-f h^-O-'Oy^-zS-D- 
^3t7^>;0 h;i/^>0. 3gO0I-fb^^3mLitt, N 
BSO. 9gM>!/^l//1-*ifi'P0. 0 5g§jDXs 2I^P^in 

— (W&^T-K^X^JV : > = 1:8) £T!|f!££Lfco 

(II) (I) J: tJff&tifc^Dtft ( 2 2 4mg) ODMSO (3 
mL) *§$t£ s NaHC0 3 ( 4 5 mg) £#D;U ^iS ic T 1 B$ N 
l 0 o °cizx 4 B#^mr4? bfcs & Jfo r« £ 3i 7; er ;i, (30m 

^ttMlfe, ^ISSitS (1-14) 
VtyoWt LtiR^ 2 6% (211) -e?#feo 

Mass (m/e) : 436 (M+), 394, 307,273, 245, 214, 163. 135, 105, 77, 51( 
BP) 

IR (neat) : 2914.1641,1437,1257,1017,954,708 cm-i 

1 H-NMR ( CDC1 3 , 400MHz )5 :1.96, 1.97,2.06(12H,eaeh,s),3.75-5.4 



OBn 
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0(7H % m) > 7. 96^ 8. 02(4HxABq), 10. 06(1^ s) 

mmm 3 

2 - (4 - C 4 - .{( 5 S , 2 R , 3 R , 4R, 6 R) - 3, 4, 
-^7>-2->f;i/:>^;i/} 7 zu-)),) ( 4 S*, 3 R*) -1- ( 

4 - 7)\,*n y i -3- C 3 - ( 4 - 7 p 7 x 7 a. 

t;]/} - 2 - JrZ-y-'rV ^ — y ; 2 f;i/7D;v 

4 v tr-rs/v Y ( -fb^-#3 1 9 ) 



(I) -fb-S-^ (4-4) (3. 1 9g) (DT-te Y > (22. O.m 
L) mmt.. 2-70^^ VBKif;i/ ( 0 . 7 7 mLK 'J 
£A (0. 9 7g) £jQ;i, 4 0 WIHiD»a«EUfco ^fiSTfifc^Sfcx 

(II) ( I ) 7? ft 6 n tz it & m (2. 93g) ^^c^y-^-^h 
7b FB77>8^« (1 : 1 , 4 OmL) 1 0 % P d 
-C (0. 3g) fcfln*. **&«ETMfc-C 3B#RflHt#Lfe. -fe v 

* 

— (^7 p D*;i/A : * * y -;i/= 10:1) Ct^gl, fb^to 1 8 
4(1. 2 lg, 51. 8 % (2 Ig)) tlin. 



OH 
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fc&m 18 (4 0 0 mg) Orh7hh'D77 > - tKU^U ( 5 : 
1, 3mL) tzfrWtih V A (5 0mg) ^in^s M"C8II#IHU 

$SJf £ *B :§£ *g ?Jc T- & W ^fii^^Lfeo *iMfc|£g£L N > U * 
y^A^A^DT h^77^f - (^DD^;i/A : ^ ^ y — ;U = 5 : 
1 ) ttlStS <fb£r#J (19) £ 3 7 7 m s (*&^ 51.0% 
(3lg)) CTf 5o 




Mass (ESI) m/z : 636 (M-H)~ 
IR (KBr) : 3400,1722,1503 cm-* 

1 H-NMR (CD 3 0D):1.53(s,6H)a.81~1.95(m,4H) % 2.65-2.68(iii,2H) N 
2.72~2.78(m,lH),3.09-3.41(m,7H) > 3.62-3.66(m % lH) % 3.77~3.82( 
nu lH) N 4.81(d,J=2.0Hz,lHh6.85(d,J=9.3Hz,2Hh6.97~7.02(nu2H),7. 
18~7.22(m,4H),7.30(d, J=7. 8Hz,lH), 7. 38 ( d, J=8. 3Hz, 2H) 

6 - C(4 - {( 2 S*, 3 S*) -1- (4-7WD7iz;H 
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-3 - C 3 - (4-7;i/^-D7i-^) 7DK;i/) -4^^rV7ff 
*;>-2'-fM(2S, 3 S , 4 R , 5 R , 6R) - 3, 4 , 5 - 
h U t h* D 3f '> t K D - 2 H - t: 5 > - 2 - * ;i/ # > y v 9 7 

*s y F (-fb^-^J 1 7 ) 




<b£-^ 2 ( 3 0 0 mg), TEMPO (2, 2, 6, 6 - ^ h ^ ^ 

^;i/-i-tr^';^n;i/7r-^^>, :7 y - 5 # ;i/ ) ( i o m g K kb 

* 

r ( 1 0 mg) <D7*. Y — V U ;i/ (6. 6mL) fcjSffifiH* ( 
6. 6mLK NaOCl (6. 6mL) <&iJOXs ^SfcT3B§P^^ 

m7jci!^^bs ^ffi^S&AfcU&o «tt$&&S£&x S/U*^^*5 
A^D-^h^^^-f — (^dp*;|/A:^;-^=10 : 1) 

M§g Is 1 7*9 0 m g (JR* 29. 4%) Ic-tfffco 

Mass (ESI) m/z : 566 (M-H)~ 
IR (KBr) : 3388,1737,1509 cm-i 

1 H-NMR (CD 3 0D):1.82~1.97(m,4H),2.65~2.68(m s 2H),2.71~2.79 

(m > lH),3.12 — 3.24(iBx3H) > 3.34~3.52(m,3H),3.62-'3.68(m N 1HK4.84 

(d,J=2.0Hz,lH) > 6.98~7.05(m N 4H) % 7,18~7.21(m,2H),7.29~7.37(m, 
6H) 

4 - a : fc^m ( 8 - 2 ) 

D -p -^>^;i/^-^ps/ 7 -JWV ({bSffi (8-2)) 

« 
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OBn 




8-2 



D-p-th , Difi'7iz;i/^ij^> (8-1) l 6. 7 g®2N 
- N a O H7kmWL 5 0 m LiMlc C u S O 4 • 5 H z O (12. 5g) 
©zK 1 0 0 mL7RSi§J)P^s 6 0 °Cf 1 I^PM#t5o RfoWL&M 
UZT'tfi^V, 2 N- N a O H*»* 5 0 mh s * * J 5 0 m L , 
t> i> ;i/ :T D -f H 3. OmLSJfli, 2 0 B# H8£ # *T 3 „ 

flf £H #J £ 3 Ifc U > 7jc. 7t b>fcTift»bfcft, lN-HCl?^^i 
3 0 0 mL fcADx., MUX- 1 B$HS^#-f3o «f ffl^fc 7.k, T 

•fe h >fcT*£#L^ ISilgl-ra tfc&M (8-2) $13. 1 8 g (ifc 
$51. 3 %) 

Mass m/z : 212 (M-45)+, 122, 91(base), 65 
IR (KBr) : 3022, 1587, 1509, 1389, 1248,1008 cm- i 
1 H-NMR (CD 3 0D):5.07(s, 1H), 5. 16( s, 2H), 7. 12(d, J=6.8Hz, 2H), 7. 3 
4-7. 48(m, 5H) , 7. 45( d, J=6 . 8Hz, 2H) 
#%0|J 4 - b : ih&m ( 8 - 3 ) <D&m 

;i/) ^> (*&•£•$& ( 8 - 3 )) 



-fb-&$! ( 8 - 2 ) 12. 53gOTHF-* (140mL) 

71 
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fcjIKttT h V > (16. 4mLK (Boc) 2 0 (13. 

5mL) ^MZ-MU-Z 4 BS RB « J* f So THF£MEE§5fcU, 
1* 1 0 % $ >M7kmffi.klX pH4tt5« Siif-;i/x^r;i/ ( 
10 0mLx3)ISmbs WUBttES* (10 0mLx3) ISftlAJ&zk 
( 1 0 OmL x 1 ) £Ti$fc#L. UX.mWtl' h U ^ Afct^jltSo 
*»£e* <fb-£^ (8-3) 417. 4g (£Sl$) T-^feo 
Mass m/z : 357 (M+), 331, 301, 283, 256, 212, 148, 120, 91(base) 

IE (KBr) : 3298,2968,1791,1656,1608,1506,1452,1392,1242,1161 



1 H-NMR (CDCl 3 ):1.23(s,9H),5.05(bs,3H),6.94(d, J=8.3Hz,2H),7. 
32~7.41(m,8H) 

4 - c : 4t<&W ( 8 - 4 ) ®<&m 
(3S) - 3- [4- (^>i?;v^-^^) 7 x. n ;i/ ] - 3- C(t 

•&«9 ( 8 - 4 )) 



ih&W (8-3) 14. 4gOTHF (80mL) 
F'Jxf;t/7^> (5. 9mL) N -{ V7f J^dd*;^-^ (5. 
8mL) £;bn;U 4 0 ^fll# I fc t C H 2 N z/ E t 2O (N, N- 



*J* hDV>l/7 ( 3 0 g K E t 2O (lOOmLK 40% 

k 0 K&mm (loomD «t t) 83 so siraiu 1 . 5 mmnntzo 

A c O Hfctllloy7V^ $ x — 3r;i/ (1 0 0m 
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L\ ?k (1 0 0 m L) *m%-±X bfcgfcs i-rJUt^S 

LiSfaSWzk (1 0 0 m L x 2 ) N fiSfD&JgTk ( 1 0 0 m L x 1 ) tc 

HF (8 OmL : 1 5mL) fcfttfcb&SU > ^ > \7 at — 

h 0.. 93g©F'Jxf;V75>8. 3 mLSJftftinit^ ^iST* 2 B# 
f^l#t5o S f£ £ ^ — ;V (1 0 OmL) tdt#^b^ 1 0 %H 
C 1 7k®m ( 5 0 m L x 2 K 7k (100mLx4)s JSjftAffi* ( 5 
OmLxl) ttftjlL, ^tKSR^^- b U «> So 
5fe Us Sl§7-fe b-MJ;i, (80mL) jgr&i: L-fcfgD B U 7 . 0 
m L, s<> *S )V 7 v J K 5 . 7 m L £2jd;Is iSt 4 B*f 81 # "T 3 o 
S*ttS»»s^;Ux^r;i/ (1 0 OmL) fcUftR U 1 0%^3:>^ 
**«E (5 0 mL x 2 ) N tS*n*«2K (1 OOmLxlK fiSfPAlfiTK 

( i o o mL x i ) izxm&is, m7kfinmi- h u »> Afc-r&flfc-r 

5^ ;l/ ^ ^ ;U : n-^drtJ->=l : 2) ttlltli h ih ( 8 - 
4)£10. 3 5 g -(JR*5 5. 7%) 
Mass m/z : 461(M+),404, 360, 314, 270, 212,180, 121, 91, 57(base) 
IR (KBr) : 3394,2956,1731,1689,1500,1290,1224,1149 cm-i 
1 H-NMR (CDC1 3 ):1.51(s,9H),2.89~3.12(bi,2H),5.10(s,4H),5.09 
~5.13(m,lH),6.99(d,J=8.8Hz,2H),7.30~7.54(m,12H) 
4 - d : fc<&® ( 8 - 5 ) 
(3S) - 3- ^^y-3 - [4 - i*i>i?)V**i/) 731-)],] 
7n ¥*>m'<>i?7]'X.Z7 : -JUi&MiM. {ih-&%0 (8-5)) 
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OBn 




fc&m ( 8 - 4 ) ( 3 . 0 0 g ) CDffim^^fr^X (30m 

L) igMtc 1 7 %*gg?-;n* ^-;i/Mr« 1 OmL^jDis 3 u$l?aii# 

= 1:4) £flP;t. *£ll<fbgU att5i:fb-&^ (8-5) £ 

2. 46g (J&2£ 9 5. 2%) tf#5o 
Mass m/z : 361 (M-36. 5)+, 344, 270, 147, 121, 91(base),65 
IE (KBp) : 3016,2908,1725,1581,1512,1299,1245,1185 cm-i 
1 H-NMR (CDC1 3 ), :3.05(dd, J=6.4Hz,18.3Hz,lH),3.27(dd, J=6.4Hz, 

16.8Hz,lH),4.64~4.65(m, lH),4.94~5.03(m,4H),6.89(d, J=8.7Hz,2 

H), 7. 15~7.41(m, 12H), 8. 77~8.78(m, 3H) 
###1 4 - e : ih&Va ( 8 - 6 ) 
(4S) - 4- [4 - it JVtf 7xz;i/] 7 i> > - 

2 (-fb-^-tl ( 8 - 6 )) 



^-&t> (8-5) (6. 48g) (DWWix-v-frx-TsTfrmmm^* 

( 1 5 mL) £ilPx. N 1 M-K2C0 a 7kittt7;i/>!j U 13 1" 3 0 
M ^ ;i/ ^ * :r ;u (3 0mLx2) Mm Ls flU £H £ IS *P i& tK ( 
5 0 mL x 1 ) tCT&^b. ftf7KM^ h U t> A Jc X ^Mt 2> 0 
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6 5 m L £ 2fc#T 2 M- t - 7 V ^ $ A p v 5 

-< K - -x — 5 s ;i/ $g 10. 7mL§Jn^. s flT 1 8 «F HUt # f $ . 

■ 

;i/ i * ^ ;i/ ( 5 0 mLK 1 0 %H C (5 0 m L) fciniU 

( 5 0 m L X 1 ) mm?%o &t>l£tcm%&m*7k ( 5 0 m L x 
1 )n ISftimWzk (5 0 m L x 1 ) N 3SftI:&ii;?k ( 5 0 m L x 1 ) fct 

0:1) -e^S^bs ft & ft fc « a * » R :n at * fr : 

mmt %> (8-6) & 2 . sog (jr* 6 0 . 

7 %) -r-ft So 

Mass m/z : 253 (M + ), 162, 91(base),65 
IR (KBr) : 3184,1749,1698,1540,1410,1248,1100 cm-i 
1 H-NMR (CDCl 3 ):2.84~2.88(ddd, J=1.0Hz,2.4Hz,15.1Hz,lH),3.39 
~3.44(ddd, J=2. 4Hz, 5. 4Hz, 14.8Hz, 1H), 4. 68(dd,J=4.9Hz, 14.9Hz, 1H), 

5.08(s,2H),6.09(bs,lH),6.97(dd,J=2.9Hz,7.8Hz,2H),7.28~7.44(m, 
7H) 

###1 4 - f : ib&'M (8-2 6 ) 

* 

(4S) -4- [4- (^>i?)V#**s) 7x-jl/] -l- (4- 
7;^D7 ^-;i/) 7'-lf^^>-2-^-> (ik£i®} (8-2 6 )) 

♦ 
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(8-6) (1. OOg) (Dt&ih* 3- U > (1 0 m L) 
t h'Jxf;i/7^> (0. 8mL) 4 - 7 )\s * u •? 3l — u =. y $ 
T */ y K (1. 1 lg)s M (II) 7 5 g^iflis 4 

8 ne ii m -T & 0 ^ is £ -e 231 u s mi\j^^uy^^^T^o 

S «E S » » ;i/ at (SOmLK (50mL) tigt, 

ftii^;i/x7T;H4^lt5o zk Jf £ H ^ ;i/ 31 * ^ ;v ( 

5 0 mL x 3 ) jftlHLs ■^to^rftW^m^-^^^^rJim^^ (50m 
Lfrtta 1 ) s 1 0 %H C 1 (5 0 mL), fiS*fJfi#7j< (50m 

LxlK fiS^n^^7K (5 0mLxl) fcta^t, Al^cl%eS± h U 

7*77^ - : ol — ^;b = l 2 : 1) tt^2lU> f# £ ft 

• (8-26) tl. 06g (iR4* 7 7. 3 %) T*f#3o 
Mass m/z : 347 (M+), 256, 210, 137 N 91(base), 65 
IE (KBr) : 1731,1620,1506,1380,1242 cm-i 

1 H-NMR (CDCla), :2.93(dd, J=3.0Hz,15.2Hz,lH),3.52(dd, J=5.4Hz, 

15.2Hz,lH),4.93(dd,J=2.4Hz,5.4Hz,lH),5.05(s,2H),6.90~6.99(m,4 
H),7.24~7.43(m, 9H) 

###1 4 - s : fc&VO (8-2 7 ) ®<&m 

(4S) -1- (4-7;i/tP7i-;i/) - 4- (tFP^r^7i 

-;i/) ^-^^-^>-2-^-> (flj-S-tJ (8-27)) 
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OH 



ib&Wa (8-2 6) (2. oog) (D&Wt^f-frx-z.'r)]/ - * & s 



-)V (5 0 mL) mWifc 5 %;^7y)A-^g 0. 2 0 g£#D;LH 2 

h>=10 : 1) fctHRtS fc<fb£-«& (8-27) £ 1 . 

36g (ir* 9 1. 9 %) -e*#;&o 

Mass m/z : 257 (M + ), 214, 120(base), 91, 58 

IE (KBr) : 3106,1707,1620,1503,1453,1383,1257,1218 cm- i 

1 H-NMR (CDCla), :2.93(dd,J=2.4Hz, 15.7Hz, 1H), 3. 53(dd, J=5. 9Hz , 
15.2Hz,lH),4.94(dd,J=2.9Hz,5.4Hz, 1H), 5 . 22(s, 1H), 6. 85( d, J=8. 3Hz, 
2H),6.93(s, J=8.8Hz,2H),7.23~7.27(m,4H) 

4 - h : ih-gm (8-28) (D*&]& 

4 - C(2S) -1- (4 - 7 frJru? - 4-*4V7-K 

f-^>-2--f;i/] 7 x n ;i/ h 'J 7 d ^ ^ > ^ ;v jj> ^ — h ( 

® (8-28)) 
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fc^m (8-27) (0. 3 5 g) (Dt&fc* * 1/>10 mLiii 

{c?Jc^Tt:u^>0. i2mLs ftSTk h 'J 7;i/^D^>7;v*>i 

o. 2 6mL$jo^s i mmnnrzo ( 2 0 mD c 

Si g W » :c ;V a * 5* ;i/ (30mLx2) ifflb, atlj»S10%H 
C l2k»«[ (2 OmLxl), fi&*Dffi®7j<; ( 4 0 m L x 1 ) N SSlQAiM 
7k ( 3 0 mL x 1 ) tt^^lv ^7X5E^^* h V ^ACt^iltSo 

^■JV^Xy^JV : n - ^\^r "9- > = 1 : 3) t^ @$Hb-£tl 

«h^#l 8-28) £0. 48g (lRJ$£ 9 0. 7 %) 0 
Mass m/z : 389 (M+), 347, 252, 214, 186 % 137, 119(base), 69 
IR (KBr) : 1734,1509,1416,1383,1248,1212,1131,900 cm-» 
1 H-NMR (CDClsh :2.94(dd,J=2.5Hz, 15.2Hz, 1H),3. 16 (dd, J=5. 9Hz, 

15.2Hz,lH),5.04(dd^ J=2.5Hz,5.4Hz, lH),6.98(t, J=8. 8Hz, 2H), 7. 21 — 

7.25(m,2HK7.31(dd, J=2.0Hz,6.8Hz,2H),7.45(dd, J=2.2Hz,6.8Hz,2H) 
4 - i : it^PM (8-29) <D-&f& 
(4S) - 4- [4 - ({2S, 5 S , 3 R , 4R, 6R) - 6- 

[(^>^;i/3»-^r>>) -3, 4, 5 - h y 

^;i/h Kn-2H-l^7>-2 - *?-;i/) 7 x-;i/] - 1 - ( 

4-7;i/^-D^3:^;p) 7'-tf^^>-2-^-> ( -to #j (8-2 

9)) 
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* 

ifc^l ( 8 - 2 8 ) ( 0. 3 2 g) ©THF4. lmLSifcO. 
5M-9-BBN/THF (3mL) ?g & £ in * s 6 fl^PIIitSo 
&.tfcffi.%^m.£X'tfi J $> U 3 M-K 3 P 0*7kmm ( 0 . 6mL) s TH 
F 4 . 7 mL, 4 - h T* m tltzih-Bryo 0 . 2 2 g N PdCl 

t ( d p p f ) 0. 0 4 2 g £ flD X. N 5 O'Cfl 6NfP|j|#t§ 0 S 
7jC (30mLK (3 0mL) £ »P x. N Hz 

h531Us (30mLx2) ttm?-£o 

ftHJtt* (3 0mLx2), fia^I^igTk ( 3 0 mL x 1 ) fcTift^ 
b N ^tK?5Si^^- h U •> AtTSitSo *g £ © 5fe L , tf * 

= 1:4) tzxmmrz (8-29) £ 0 . 2 0 9 g (IR 

$45. 4 %) trlf 5» 

Mass (ESI) m/z : 800 (M+Na(23))+ 

IR (KBr) : 2896, 1746, 1509,1377, 1095, 1068,750 cm-i 

1 H-NMR (CDCla), :2.69~2.75(dd,J=7.8Hz,14.7Hz,lH),2.89(dd,J= 
2.5Hz,15.1Hz,lH),3.12(dd, J=l . 5Hz, 14.2Hz, 1H), 3. 30-3. 37(m, 2H), 3 . 
46-3. 53(m, 2H), 3. 59-3 . 74(m, 8H), 4. 45-4. 64(m, 4H), 4.81-4. 94(m, 
5H),6.90(t,J=8.8Hz,2H),7.19-7.35(m,26H) 

##0>J 4 - j : (8-3 0 ) 

3 - {( 4 S , 3R)-4-[4-({2S, 5 S , 3R, 4R, 6 
R) -6- (^>*?Jl**iy* -3, 4, 5-h'M>i?^ 

=^^) Fn-2H-t7>-2-^M ^^;i/) 7 ^ — ;i/ ] - 

1- (4-7J^n7i_jl/) ^"^r V^-fe*5 L ^>- 3 --f 7DK 
^-y^^^-^cc^^;!/ (-fb-^-^l (8-3 0 )) 
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OBn 




2 M- LD A/^r^ >- T H F (1. 3mL) £ T H F 3 m L fc 
«bs -7 8 "C "C 4ft «J (8-2 9 ) 1. 0 0 g © T H F (1. 5 

mD mm^Mz.. immm&\sfz'&*?-)\'7 ? v v— v o . 132 

gOTHF (2mL) mmZDuZ., 0. 5 B$ H3 it # b -f S o MJfo*&£ 
MU<bT>^-T7K ( 3 0 mL) £Jn;U MfclU WfW.^?-)V 
x.Xt)V (6 0 mL x 2 ) ilfifSo mmm*$&m&i&& ( 5 0 mL 

xi) tzxm&vtzm;. mjkmwti- h v t&tzT&MTZo mm*% 

its ISSS/'JAyjl'A^A^DTh^??^- (jf£|£x.^-;i/.x;* 
: n-^^r-9-> = 1 : 4) tt»llt5 x ttx-&m (8-30) 
* 0 . 7 9 3 g (JR^ 7 1 . 8 %) T-^fco 
Mass (ESI) m/z : 864 (M+l)+ 

IE (KBr) : 2854x1740,1509,1452,1362,1215,1140,1098 cm-i 

1 H-NMR (CDCls), :2.19~2.23(m,2H),2.47~2.59(nu2H),2.72(dd,J 
=8. 8Hz, 14.6Hz, 1H), 3. 04-3. 13(m,2H), 3.30-3. 37(m,2H), 3. 42-3.4 
8(m,lH),3.64(s,3H),3.61~3.74(m,4H),4.47~4.63(m,5H),4.81~4.9 
4(m,4H),6.90(t, J=8.8Hz,2H),7.15 — 7.35(m,26H) 

##0"J 4 - k : ih^m (8-3 1 ) ©£•$ 

( 4 S , 3R) - 4- [4 - ({(2S, 5 S , 3R, 4R, 6R) 

- 6 - {«>VA**is) - 3 , 4 , 5 - h ^ > s> ;p 3- * 

i/) ^;i/b h' d - 2 H - fcf 5 >- 2 --f M ^ 7 x - ;u ] - i 
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- (4-7iWD7i^Jl/) - 3- [3 - (4-7jb^D7i-;i/) 

-3-jr*V-7W)\s~] T M 3- *J > - 2 - Hsr > ( 4h (8-3 
1 )) 



fc^m (8-30) 1. 7 5 g©THF— MeOH (20mL) m 
?Ul{C7jc5mLs LiOH - H 2 0 ( 0. 0 8 4 g) MUX 4 

R»t5o 1 0 % H C 1 yk&mtZXM&k: t^i^^^^ai^^ 
;i/ (30mLx3) IzX&ffii-rZo «£®5febs ^aSfcS' a - lw* 

* 

^^■^>=1 : i) tTil[b s MM£l&<o f# £ ft B it fci ^£ © 

mfeoMib* > (8. 4mL) iit2M-t^if'j;i/^D7^ 
b*CD^<b^ 5=- U >$g$t (0. 84mL) £J0;U ^iS, 1 6 mffiUft 

■ 

V^**>«i7 A (0. 0 8 4 g) 0THF (lmL) M?&£3 £fi? 

(0. 47g) ©THF (8mL) MfciDX-s 3 0 &mm%i? So 
J£<fla#Se£MJET> 1 0 0 °CT* 2 ftNJ&MU 0. 3 6 8 g©TH 
F (8mL) M$tfc?K#Ts Jfcgilllfc^ 'J -t-;HSl®T H 

f^?^^ap^ n ist i mmm.&i-%o -ti^io-ccpd (Ph 3 

P) 4 (0. 0 6 8 g) %MZ., 5$>m.ftLtc&m? n =? j h'OTHF 
( 7 mL) ^fciJD;^ ifi-C 1 D#F^ti#-r So SMC 1 0 %H C 
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1 (2 OmL) %M?L, I^ix^;i/x7r;i/ (5 0mLx2) 

ttffl l&tBWL%7k ( 5 0 m L x 2 K fS*&:&^7j< (5 0 m L x 1 ) 

^*V;> = 1:5) ttlStS fc&m (8-31)S0. 91 
0 g 7 3. 7 %) T**§fco 

Mass (ESI) m/z : 551 (M+Na(23)+1) + 

IE (KBr) : 2920,1746,1690,1610,1310,1280,1240,1100 cm- » 
1 H-NMR (CDCls), :2.23~2.42(m,2H),2.72(dd, J=8.8Hz, 14.7Hz,l 
H),3.09~3.74(m, llH),4.46~4.63(m,4H),4.66(d, J=2.5Hz, 1H),4.81 
~4.94(m,4H),6.91(t, J=8.8Hz,2H),7. ll(t, J=8.3Hz,2H),7.33~7.89( 
m,26H),7.96~8.00(m, 2H) 

mmm 5 

( 4 S , 3R) - 4- (4 - {[(2S, 5 S , 3 R , 4R, 6R) 
-3, 4, 5-h'Jth*o+^-6 - (t h"D^ri/^f;i/) ^;i/tK 

D-2H-t7V-2-^;i/} ^^;i/) 7i^M -1- (4-7 ;i/ 

tn7ir;i/) -3 - [3- (4 -7;btn-7 i~;L/) 

yptf;i/] T-e^^>-2-^-> Ub-£r t> (26)) 



OH 




it&Vd (8-3 1) (0. 2 7g) ®i&<b* > ( 5 . 4 m L ) 

t 
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mmiz - 7 8 °CT* 1 M- B B r z/Uih^ ^ V >mW (1. 8mL) 
£#Dx.. 1 RP^jlftt^o B.J&ffi.%fo7k (3 0mL) £ & ^ N £dd 
(3 0mLx3) ^mr^o 7* (5 OmLxl), gg 

« 

SllfTlc (5 OmLxl), fiSSnAig* ( 5 0 mL x 1 ) tt^^L, 

*7A^DY h^77>f- (^nn*;i/A : ^^y- ;i/=8 : 1) (z 
tiHt £ fc'fb^-t; ( 2 6 ) £ 0 . 147g (M89. 1 %) X'W 

Mass (ESI) m/z : 568 (M+l) + 

IR (KBr ) :3400, 2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1 
086cm- i 

* 

1 H-NME (CD 3 0D), :2.28~2.34(nu2H),2.74(dd,J=8.3Hz, 14.6Hz,l 
H),3.09~3.39(m,10H),3.64(dd,J=5.3Hz, 11.7Hz, 1H), 3. 78(dd, J=2.4 
Hz, 11.7Hz, 1H), 4. 95(d, J=2.4Hz, 1H), 7.01~7. 05(m,2H), 7.22-7. 26( 
m, 2H),7.27— 7. 38(m, 6H), 8. 06 — 8. 10(m, 2H) 

^l^J 6 

3 - [3 (S) - 3- (4-7WD7i=^) - 

~ (4 S, 3R) - 4- (4 - {[(2S, 5 S , 3R, 4 
R , 6R) - 3, 4, 5-hUtKD^rJ/-6 - ( fc K n * */ * 

tFn-2-tf^>-2--f;i/] 7 ^ — - 1 - 

( 4 - 7 J\s#vi 7 *=.)V) T-t?^^>-2-;fr> (<fb (22)) 
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fc&m (8-32) (0. 0 6 1 g) £-20 °C X*i&it * ^ U > ( 
0 . 6 m L) izmm bfc^s ib&M (26) (0. 1 1 5 g )• © Jfi-fb 

(2. 8mL) Jgjftfcira*.* 2 f&Ham^Lfc^ ^ * ^ -)V 
2mL^jDi N ^iST- 1 8$ H§ it # "f £ o mm^f-jl^X =r)\> (30m 
L), 1 0 %H C iTkmW. (3 0 mL) ^iP^., Mxf;n^f^ 
( 3 0 mL x 3 ) fttai, t&itim*7k ( 3 0 mL x 3 K $&m&i&7k 

(5 0mLxi) izTVc&i,, m&mm± h v *? a t3 x t&m -r Z> o 

: * # J -;i/= 10:1) tt^ltS hit^^O (22) £ 0 . 

0 8 9 g ( JRsts 7 7 . 1 % ) tf W S • 
Mass (ESI) m/z : 570 (M+l)+ 

IR (KBr) : 3370,2902,1725,1506,1389,1218,1083,1011 C m-i 
1 H-NMR (CDsOD), : 1 . 88~ 1 . 99(m, 4H), 2. 76( dd, J=8.3Hz, 14.2Hz,l 
H),3.09~3.40(m,7H),3.64(dd,J=5.4Hz, 11.5Hz, lH),3.79(dd, J=2.0H 
z, 11.7Hz, 1H), 4. 65(dt,J=4.8Hz, 6. 4Hz, 1H), 4. 85(d, J=2. 0Hz, 1H), 7. 
00~7.09(m,4H),7.29~7.40(m,8H) 

mum 7 

(8-33) (D&m 
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(4S, 3R) - 4 - [4 - {(2S, 5S, 3 R , 4R, 6R) 

- 6 - [( *< > *J ;i/ * * is ) * jv ] - 3 , 4 , 5 - h u ^ > s> ;w :* 

*^) 1 PD-2H-K7>-2-f;i/] ;i/ } ' 7 i = ;i/ ) - 

1- (4: -7 ^-)\,) -3- [(2E) 3- (4-7n<#n 

m 

7x^;v) -2-7"D^-;i/] ^Hf 2 -^-> (it ( 8 - 

3 3)) 




8-33 



2M-LDA/ a7^>-THF (0. 6mL) §THF (1. 5 
mL) U> - 7 8 "C-C-fb^ttl (8-29) 0. 3 3 6 g© T H 

F 3 m LigM£>bD&s 3 0^bfe^ DMPU (1, 3-S>* 
- 3 , 4, 5, 6-r h5h K D - 2 (1H) - fcT U $ 7 > ) 
1 . 8mL*5nAx It3 OM^tSo 4 -7;i/^-p >>> 

t5;i/707^ FO. 1 1 lgCTHFl. 5mLiiSiD^s 3 0 
#IHI«#Ufc-&x fi&flmtfST'y^^TiM (3 0mL) £iU;U m.U 

tit. ii^ ^ ^- ;i/ ^ 7 5 1 ;i/ (5 0mLx2) ttai, ttam^zK ( 
5 0mLx3K Mffi&mfo (5 OmLxl) fcTifc&L, 

■ 

^77^ - (i^xf ;n^r;i/ : n-^*1f>=l : 5) £ 
TiStS t Yb-£-#J (8-33) £ 0 . 2 5 3 g (JRajs 6 4. 4 %) 
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Mass (ESI) m/z : 934 (M+Na(23))+ 

IE (KBr) : 2890,1746,1509,1383,1359,1224,1137,1098 cm-> 

1 H-NMR (CDCla), :2.63~2.88(m,3H),3.12(dd,J=1.9Hz, 14.7Hz,l 

H),3.20~3.38(m,4H),3.47~3.48(m,lH),3.59~3.74(m,5H),4.45~4. 

63(m,4H),4.65(d, J=2.4Hz,lH),4.81~4.94(m,4H),6.12(dt, J=6.8Hz, 

14.6Hz,lH),6.45(d,J=14.7Hz,lH),6.90(t, J=8. 8Hz, 2H), 6. 95(t, J=8.7 

Hz,2H),7.14~7.35(m,28H) 
MMffl 8 

it&m (25) asm 

4 - (4 - {[(5S, 2 R , 3R, 4 R , 6R) - 3, 4, 5 - h . 
UtKD#^-6 - ( t K P * i/ * ?■))/) t h* D - 2 H - fcf v > 

-2--r/i/] 7x-;i/) - (4S, 3R) -l- (4-^;i/ 

^ n ^ x ^ ;i/ ) -3 - [3- (4-7;i/tD7x-;i-) t°d t:;i/] t 
•if^^>-2-^-> Ub-£rt> (25)) 




<fb-£r^J (8-33) (0. 2 3 g) O^; — T H F (10m 
L) iMfc: 5 %^7^>)A-i| 0.115 g*1mZ.^ 7X^#*#H 
fUTMt: 5 l^P^jt^-r £ o S r& £ -tr ^ h 3 31 L 3 £ S ScflU 

86 



WO 02/066464 



PCT/JP02/01481 



XfaikfcTZ h.<t^m (25) 40. 113g (JR* 8 1. 1 %) T* 

. Mass (ESI) m/z : 554 (M+l)+ 

IE (KBr) : 3394, 2908, 1737, 1506, 1386, 1218* 1089 cm-i 

1 H-NMR (CD 3 0D), : 1 . 88- 1 . 95(m, 4H), 2. 66(t, J=7. 3Hz, 2H), 2. 75(dd, 

J=8.3Hz, 14.2Hz,lH),3.09~3.40(m,7H),3.64(dd, J=5.8Hz, 11.7Hz,l 

H),3.78(dd, J=2.5Hz, 11. 7Hz, 1H), 4. 91(d, J=2.0Hz, 1H),6. 97-7. 04(m, 

4H),7.18~7.33(m, 6H), 7.38(d, J=8.3Hz,2H) 

5 - a : (1 1 - 3 ) 



5 - ( 4 - T*? - I 0 , 1 0 - i? * )V - Z - * *V - 3 - 
h U 3/ * D [ 5 , 2, 1, 0 1, 5]7 r *>-4--i';i/)-5-^-^ 

v $ >m* l-ji/^x^ft (<fb-&#j (l l - 3 )) 



(R) - ( + ) 2, 10-A>7 7— Xfrp A ( 0 . 8 9 g ) © h 
( 1 4 mL) ?§tt:, *l^Ts h U >> A ( 0 . 182 

g) £ flQ ^ *e 2 0#FiS4f # LfcgU ^^-5-^PD-5-t 
^V-^H/-b (0. 8 16g) SiD^v Sfi-C i mmmnrzo 
B.J&WL*ffiffim{b7> : Z-7yk (4 0mL) g£ m 3- * * 

(5 0 mL x 2 ) illitS. ttl ft $ & ft ft % * (5 0 mL x 

* 
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> = 4 0 : 1 K Jl^ )l : n-^^p-y-> = 1 : 2) l;t 

iHtS fc N (11-3) £ 1 . 30g (JR¥ 9 1. 8 %) T* 

Mass m/z : 343 (M+), 312. 279, 129(base), 101 

IE (KBr) : 2944, 1720, 1689, 1440, 1413, 1389, 1335, 1215, 1050 cm-i 
1 H-NME (CDsOD), :0 . 97(s, 3H), 1. 16(s, 3H)a . 35- 1 .41(m, 2H), 1. 87 

~2.12(m,7H),2.39(t, J=8.3Hz,2H),2.78(t, J=7.4Hz,2H),3.46(q,J=4. 
4Hz,2H)>3.67(m, 3H), 3.85~3.88(m, 1H) 

0mm 5 - b : fc-sm di-io) <d&j&& 

( 4 R) - 4- {(IS) (4-^nt7x_;i/ [(4-7;i/tD7 
*=.)]/) 7 K S ] - 5- ( 4 -TV- 1 0 , 10-^^^-;i/ 

-3, 3-^^-dpv-3-^^hU^^n - [5, 2, 1, 0 1, 
5] > - 4 - 4 Jl) - 5- #*V'<>&>M* : ?-)\'X-7>7 L )\' (lb 
&® (1 1-1 0 )) 




TiCl, (0. 2 3mL) <Dt&<b* > ( 1 0 m L ) fc * 
^Ts Ti ( O i P r ) 4 ( 0 . 2mL) ^Jfli, 15 # W « # L ifc 
t^ <b-^#3 (11-3) 0 . 65 g © «Hb * 1/ > ( 3 . 5mL) g 

7 2 mL) £ 1 Kr^m#bfc^s - 2 O'Cfc^iPbs ( 1 z ) -7 if 
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-2- (4-7D^7i-;i/) -1- (4-7;i/tD7iZjl/) Ju^ 

> i . i 5 g (Di&it*?- u> o. 5mD mm&m*.« 3 mrsmn 

t5. KWK-Jfi-fti.* ^ ]✓ > (lmL + 5mL) £jbn;U 

tILv 10 %^^7k^^ (3 OmL) £An;U iPKJt^^a:^^^ 
( 5 0 mL x 2 K lUJbs ttWtt** (5 OmLxlK ISfQfi^zk 

■ 

( 5 0 m L x 1 ) N mm&iM7k (5 0mLxl) L N M^ffi. 

^Dvh^77^f - (^DD*;i/A;7-trl>>=5 0 : 1 1 ) N (g^it 
x ;i/ ^ * ;i/ : n--\^+J->=l : 2) £T)i*S£ L> fc-SW ( 1 1 
-10) SO. 7 0 8 g ( JRsjs 6 1 . 1 % ) T: t# fc o 
Mass m/z : 622 (M+2)+,620 (M+), 343, 278, 200, 135, 95 
IE (KBr) : 3376,2944, 1734, 1683, 1509, 1437, 1269, 1131, 1059, 1008 



1 H-NMR (CDC1 3 )^ :0.95(s, 3H),0.95(s,3H), 1.24-1. 39(m,2H), 1.60 
~2.04(m,5H),2.28~2.33(m,2H),3.45~3.57(m, 3H), 3. 62(s, 3H), 3 . 79 
~3.91(m, lH),4.56(t,J=9.3Hz,lH),4.95<d,J=10.2Hz,lH),6.34~6.38 
(m,2H),6.71-6.76(m,2H),7.17(d,J=8.3Hz,2H),7.41(d,J=8.3Hz,2H) 
5 - c : It-grm (11-11) <D-&J8,& 

3 - C(4S, 3 R ) - 4- (4 - n-jis) -1- (4- 

(rti^^i ( 1 1 - 1 1)) 




Br 
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<b<&%)) (11-10) 0. 5 2 g© > (l 0 m L) igiftfc 5 

0 °C T* N , O - tf * h U * f-JU is U )V h 7* * H (BSA) 0. 4 
lmL§iD^. > 3 0^ii#L)fe^ 1 M-r - n-^f jl/7> 
^- 7 A U h7th'D77> (0. 84mL) fciniU 

5 o «c-c 3 mmmn-tZo Rfom*&m% l n ^ * y ( i 
mD *jmz, 5^^m^ufc^s i o ( 1 5 mD & 

flu^ s^^^^;i/^^ t 1 ;!/ (5 0mLx2) am-r <s <> tomm&x. ( 

5 0 mL x 1 K fSHJfiW7.k (5 0 m L x 1 ) JSftftJ&zk ( 5 0 mL 
xi) ttft^Ls j»*»»th'J!>Al:t(gj|t5 0 ?M£®:feL, 
^Si£*> U v A ^ D V h 7"^ 7 -f — ( g£ & a: ^- ;u * 5r ;b : 

n~^*V->= 1:3) CtlSSbs <fb-£r% (11-11) SO. 2 
2 7 g 6 6. 7 %) T:*#3 0 

Mass m/z : 407 (M+2)+,405 (M+), 270, 208, 169, 129(base), 95 
IR (KBr) : 2938,1758,1503,1440,1371,1233,1101 cm-i 
1 H-NMR (CDC1 3 ), :2.21~2.56<E,2H),2.49~2.61(m,2H),3.08~3.1 
2(m, lH),3.67(s,3H),4.66(d,J=2.5Hz,lH),6.92~6.97(]n,2H),7.18~7. 
22(m,4H),7.51(dd,J=1.9Hz,6.3Hz,2H) 

6 : {b^Va (1 2 - 4 ) 
3 - {(4S, 3 R ) - 4- [4 - (3 - {(2S, 5S, 3R, 4. 
R, 6R) - 6- (^>2>;i/##*/p«^-;i/) - 3, 4, 5 - (hU^ 
>i?;i/^-^^) ^tFD-2H-t7>-2-^;i/} - 1 — y° T3 s<- 
>) 7i-;i/] -1- (4-7;^P7i^^) tf*- 5> >- 

3-^;i/} 7Dtn>i^f;i/x7f;i/ (fli-&% (1 2 - 4 )) 
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fc&M (1 1-1 1) 5 7 5 m'gt3 - (2, 3, 4 , 6 h ^ 
- o -^Oi/Jl- /? - D - tT)Vu \Z 5 J -1-7*D^>1. 2 

g-£ h V x.^-ZUT' S > (5mL) Ic^ib, Arfl^ MJ-o 
-t>'j;i/*770.(43mg) tW&rt^ Vtt A (1 6mg) 

xtioo'cctn n^i^tSo iatib, 3S'J l& 

^ s B£ & a: ^- ;v ;c 5* ;i, (5 0 mL) t:#^b N 1 o $&*n:& 

n -^*V> = 1 : 4 ) CTMt^t. fb<&«> (12-4) * 1 . 
1 s (Hfc^ 8 7. 0 %) -C^#fco 
Mass (ESI) m/z : 890 (M+l)+ 

IR (neat) : 3016, 2896, 1741, 1503, 1371, 1215, 1092, 831, 747 cm- 1 
1 H-NMR (CDCla), :2.23(q,J=7.8Hz,2H),2.44-2.60(m,4H),3.11(in,l 

H),3.33-3.44(m,3H),3.58-3.75(m,4H),3.66(s,3H),4.54-4.94(m,9H), 

6.38(m,2H),6.91-7.32(m,28H) 

ne>iii±{h'&mi&**m 4 - (i), (j), (k) ztummms, e, 

7, 8 \z®l-?x—$li& (I) ft^s^j**BBi*:i:«c*o 

7 : 5 0 ©^-^ 

(4S, 3R) - 3- C(3S) - 3- ( 4 - 7 ;b * u y a ) 
-3-kh*D^rJ/7D^] -4- (4- {[( 2 S , 5S, 3R, 4 
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R , 6R) - 3, 4, 5-hUfcKD3r*/-6 - (tFD+$/^f 

)]/) h*n-2H — 1^7>— 2--r;b] ft -2- 

> (-fc^-^l 5 0 ) 




fcmfci- h 'J >?A4 . 5 mgCDMF (lmL) «»ttfc:2fc#T 2 , 
3, 4, 6 - o - =f- V ^ ^ > 1 -^^-dr - 0 - D - t: 

5y^>;Mf;-;i/6 2 mgCDMF ( 3 m L) Sift&injU 2 0# 
«#LfcgU (4S, 3R) -4- [4- (3-7nt7nt:il/) 
7 x - ;t,] - 3- [( 3 S ) - (4-?;^D7i-;p) - 3- th*. 
D^^7nK;i/] -2-7ff y>-2-^->5 7mg©DMF (3 
mL) S £ #0 £ s !St2 HPIi#t5» (2 0 m 

L) \z&g s (3 6mLx2) JStB-ra„ mttim 

(30mLx2K A^Tk ( 4 0 m L x 1 ) tzx$c& l s ^ 
TRItY^^i/^Att^tSo mg£g5feb N SS^THF (5 
mL) -Me OH (5mL) Mi: I, 5 %>\ 1 ?V t> .2* -mm 5 0m 

» 

D P A :^^y-;i/=10 : 1) {3 T M §g L T <b #1 5 0 £ 4 3 
m g (ifc^s 6 1. 2 %) T-^ffeo 
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Mass(ESI)m/z: 628(M+1)+ 

IR(KBr): 3388, 2902, 1734, 1509, 1389, 1218, 1080 

'H-NMRtCDaODhl. 87-1. 97(m,6H), 2. 73(t, J=7:4Hz, 2H), 3. 10-3. 15( 
m,lH),3.12-3.39(m,5H),3.52-3.57(m,2H),3.53-3.69(m.2H),3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(m.6H) 

(4S) - 4- (4 - {[(2S, 5S, 3R, 4R, 6R) - 6 - 

* ?•))/- 3 , 4, 5-h»;^<>^;i/^-^i/]^;i/ 

t HD-2H-t5>-2-^;i/} - 7 ^ - ;b) - l -y ^ - 

;i/-^-t£^^>- 2 l 9 - 9 )) 

OBn 




##0>J 8 - a : <fb-£r^ (1 9 - 6 ) ©-£rfft 
( 3 R ) - 3- (4-^d^E7jc-;1/) - 3- b Fd + <>-N-7 
izji/7D/^>7 ^, K (1 9 - 6 )) 
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3- (4-7D^7i-Jl/) - 3 V - N - -7 x. -)]/7u >\ > 

7 ^ K ( 9 5 0 ig) © :r * y — - fc-fc * ^ U > jgift (3 : 1, 4 
mL) CRuCl 2 [(S) -BINAP] (*;^dd [(S) - ( 
-) 2 , 2 ' t:*- -1, 1' 

- ^7 a (I I )) ( 1 2 mg) ftiniU 1 0 0 g 5 m,S. 

-fb-a-t) (19-6) ^ 7 2 5 mg (UK* 7 6%, ^^f 9 9 % e . 
e .) -eff^o 

m.p. = 210~212°C 

[a 3d : +33.0 (C=1.0, THF) 

» 

Mass(m/z):319(M+),183,157,135,93(BP)65 

* 

IR(KBr) : 3316, 1614, 1599, 1530, 1443, 1368, 1065,693 cm-i 
1 H-NMR(DMS0):2.69(dd,J=4.4Hz,14.2Hz,lH), 2.77(dd, J=8.8Hz, 14. 

2Hz,lH), 5.16(n,lH), 5.69(d, J=4.4Hz, 1H), 7. 14( t, J=7. 3Hz, 1H), 7. 

40(d,J=7.8Hz,2H), 7.46(d, J=8.3Hz,2H), 7.64(d, J=8. 3Hz,2H) , 7.69 

(d,J=7.8Hz,2H) 

&mm 8 - b : ih&m ( 1 9 - 7 ) o&m 

( 4 S ) - 4- (4-7d ; E7x-;1/) - 1 - 7xr;v-7€f 
>-2-*y (19-7)) . 




19-7 
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(1 9-6) (5 OOmg) ©THF ( 7 m L ) - 
78SttDIAD (^'fV7De;i/7Vy*;i/^ipM/-h) ( o . 
67mL) tPPh 3 ( 4 7 9 mg) ©THFj§S ( 3 m L) ZffiT 
~?%o Rtom**>-o < t> MUZ T- ± f z '& s Bfc^SfcT 4l$ffl 

^^r-y-> : ^^^^;i/^^^;P= 5 : 1 -» 2 : 1) lz X Z 
it^m (19-7) S 2 6 0 mg 5 5. 2 % ) fl| £ 0 

m.p. = 113~115°C 

[a] D : -146.0 (C=1.0, CHCla) 

Mass(m/z):301(M + ),260,184,103,77(BP) 

IR(KBr):1728, 1599, 1485,1377,1149,828, 750 cm-i 

l H-NMR(CDCl 3 ):2.91(dd,J=2.9Hz,15.1Hz,lH), 3.56(dd, J=5.4Hz, 1 
5.1Hz,lH), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7. 04-7. 52(m, 9H) 

■fb-a-^/ (1 9 - 9 ) 




Zn (Cu) (10 6ms) OTHF-HMPAgi (3 : 1, 
4mL) £<bi§r^ (19-8) (1. 0 g) ^fln*, 3 P^APiftia^ 
T£o 0 H«T-eSi!/t7 W a (1. 7mg), 2- ( p 

-tert-7mx7^) tT7 x-;i/ (4. 4 mg) fcfln*. 5 

#m«*ufc*. &<&m (i 9-7) (2 2 3mg) *jn*.* 0 &j& 
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»E* Mi; 1 0 %M&7km& (5 OmL), *»x^;i/ai 
(3 OmL) £ Jn^.T^?g#j^ 5 at S o 5ft$Sixf ;i/x 
(5 0mLx2) &t£J Jftto^^zfc (5 OmL), fi&fll&il 

zk (5 OmL) fct^jlls *ffi7K h U t? A £ T T 3 o 

ni^^;!/ : ^^v>= 1 : 4) CT^^tS iHb<&«&.( 19-9) § 
ifegii:Lt 4 8 0 mg ()R$84. 3%)f#3<, 
m.p. = 95~97°C 

[a ] D : -61.2 (C=1.0, CHCla) 
ESI-MS(m/z):796(M+Na)+,774(M+l) + 

IR(KBr) :2854, 1749, 1599, 1497, 1452, 1371, 1212, 1068 cm- i 
1 H-NMR(CDCl 3 ):1.71-1.75(m,lH), 2. 04-2. 10(m, 1H), 2. 63-2. 74(m, 
1H), 2.81-2.87(m,lH), 2. 94(dd, J=2.4Hz, 15. 1Hz, 1H), 3.18-3.22(m, 
1H), 3.29(t,J=13.1Hz,lH), 3.36-3.40(m,lH), 3. 53(dd, J=5. 9Hz, 1 
5.1Hz,lH), 3.59-3.75(m,4H), 4.55-4.66(m,4H), 4.80-4.88(m, 4H), 
4.96-4.98(m,lH), 7. 02(t, J-6.8Hz, 1H), 7. 14-7. 37(m, 28H) 

■ 
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5fc (D $g 



1-. -flsss ( I ) : 




(I) 



[sfcfK Au A 3 ^t>*A4li N 7jc fit JfC , ad^> % Ci~C 5 ©T;i/ 
^r^iv Ci-C S ©7^34M> - COORu (b): 



H 3 C CH 3 



( b) 



(^4»n Rii±7jc^J!^^ N Ci-c 5 ®7;K;vatfe5,) 



*3 



( a ) 



CsCK E2ii-CH 2 OHi, - CH 2 OC (0) -RiSXtt-CO 
2-Ri^ N Rali-OHSXtt-O C (O) -R-i36n R*!*- (CH 
2) k R 6 (CH2) 1 - ({It, k^liiOXiilWlOlfCfeD, k + 
lttl 0 £XT(DMm-T?$>2>o), JfeR 8 lii^§^Ls (-)s 
— CH = CH— s -OCH 2 - N A^I/^-Jl/SXii-CH (OH)-f 

(a). S;T-^tStfeSo 
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A 2 B\ Ci-C6CD7J^JH, Ci-C507;i/3^>| N Ci~C 

t- w £ n £ <fb #? x fci: ^ <o m # ft t w ^ l n s % . 

2 . -jftSC (ID : 



T*^£ftMb-£"^s — 1»3« (III): 



-£ ^ £ ft 3 -fb $J £ * * £ 7 s <r ># — S/foXfcfcv >^ y hSJ^^tS 

■ 

3 . -jRa (IV) : 




(R3) P • 
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(W) 



(5$i£n n s r s Ass A^St^R 3(±±I31CIHI l^o) 

UTikZtiZtti — (V): 

1 (Ra)p 

(5C<K Ak A2, Ps X^ ZfctfR»tt±IBfc:H to) 
4 . -K5S; (VI) : 




(VO 



(^pK n N p N q N r N A i> A2^ Aa> AiZklKRs&iiBfclUC 
5 . -fiS^ (VIII) :• 
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(VM) 



(zS^s Ai> A 2 S A 4s R 3 s ris Ps qs SlFr f± ± f B 2i |bJ U Tr & 
T-^^tLS-fb-a-^I^— J^^; (IX): 



R3 w 

R5-(CH2) O R 2 



(IX) 



CsS^s B.2RXJPRz^±mtm\^X'^> Ds R ett^D ^VM^s -C 
H = CH 2 Xii-C H 2 0H§if,) 

T- ^ £ ft S to $3 i; £ # y 7*»J ^^K/fo^-^S £ J: £$£$ci: 1" 3 — j& 
5* (VII) : 



(R 3 ) P 




R 3 

£-R r (CH2) O^R 2 
(R 3 )q 



O 




(W) 



( it's A is A 2s A 4s R 3 s n N Ps qs RZF r.fcfc±f3£ m & 
So R 7 fci: J£ M (-), - C H = H C - , 0 C HaT'&So k 
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liiaiiDi^ HiOXIilWloMfifeot^ k + lttl Ott' 
W-T^s ifii?S=i bxf d— ;HgT#Jo 

7. — ns^: (i) •Gmgtizib'&yatfl -=? & $ v — vmmm to 
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MiE*ONt*0!>«!H 

[2002^7^150 (15. 07. 02) BIS*lSJ9ft9 : ajUStDOWUROtBIl 
ltel&JEZtltz ; ffeO>ii#<D*fiffl{*5Se!lfe U (21) ] 



1 . (4SIE&) -*k5£ ( I ) : 




Al "P^ V-N^ )n (I) 

(Rj)p 




C.-C t C!)7;i/3^5/S, -COORi. (b): 

♦ 

- 0 S^ OjR ' <>> 

H3C • CH3 

■C3%f*x ( a) : 

^^V* 3 . (a) 

(5£fK R2tt-CH 2 OHis -CH2OC (O) -RiSXIi-CO 
2 -RJt*S. Rali-OHSXIi-OC (O) -R.IffeS, R 



4«±- ( C H 2) kR6(CH*)i-g (iBl^ k i: 1 li 0 Xfci 1 W±Ol 
(-)> - C H = C H — s -OCH2-x ft/l/tf^Jl/SXtt- C 



H (OH) -ffeSo) T-ifctK R4«l±J^^^^-^^^^©lg^T- 
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a 2 (±x Ci-c«©7;p#;i/«ix Ci-c 6 ®7;i/3^j'i > c.~c 

5% $ H * it ^» X ti * cd 31 ^ W flF ^ b l# * % o 
2 . -f&jZ (II) : 



-c* ^ <* ft s <b ^ i: x -flftis; (in): 



(5$*K As N A 4 N RjSVn, q x r {±JtiE K: IrI D ©) 
3 . -&5$ (IV) : 





(HI) 
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2. *ffi»#©$6B|fn^©{fc^t3i;8:fcjftWO 97/16455© 
— 9lfflXHRWO 9 7/1 6 4 5 5 V — A 1 fB«tf><b-g*4&f*#:cD 




H. 




(a) 



( b) 



( c ) 



( d ) 




( e ) 
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9lfflXlKW0 97/1 64 5 5©^V — Al IB«t<0^-g-^l*, G# (b) 
, (c) , (e) fife lit fi^-Jfcifcljl^PJBra- (-O-G) 
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